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(71) We, English Clays Lovering 
Pochin & Company Limited, a^Bfitish 
Company, of John Keay House, St. Austell. 
Cornwall, do hereby declare the invention. 
5 for which we pray that a patent may be 
granted to us, and the method by which it 
is to be performed, to be particularly 
described in and by the following state- 
ment: — 

10 This invention relates to the treatment of 
clay and, more particularly, is concerned 
with a method of removing montmorillonite 
from kaolinitic clay. 
Naturally occuring kaolinite is found in 

15 admixture with small quantities of mont- 
morillonite. Generally, the quantity of 
montmorillonite present will not exceed 
about 4% by weight, but deposits of kaoli- 
nitic clays containing up to about 10% by 

20 weight of montmorillonite are known. The 
small size (less than 0.2 microns equivalent 
spherical diameter) and the high surface area 
of the particles of montmorillonite in the 
clay give them a strong tendency to agglom- 

25 erate to each other and to the particles of 
kaolinatc. For kaolinitic clay which is in- 
tended for use in paper coating, the presence 
of a small percentage of montmorillonite can 
result in an increase in the viscosity of the 

30 kaolin /adhesive mixture (the coating com- 
position); and for this reason it is desirable 
to remove montmorillonite from kaolinitic 
clays intended for use in paper coating. 
It has been established for many years 

35 that fine impurities can be removed from 
a clay by centrifugally separating a fine frac- 
tion from a chemically dcflocculatcd suspen- 
sion of the clay. However, when applied 
to a kaolinitic clay containing montmorillo- 

40 nite, it is found that the fine fraction only 
contains about 20% montmorillonite while 
a considerable quantity of the mineral still 
remains in the bulk of the clay. 
According to the present invention there 

45 is provided a process for removing mont- 
morillonite from a kaolinitic clay, which 
proces s comp ris es d efl peculating an aqueous 

P)] 



suspension of a kaolinitic clay containing 
montmorillonite as impurity, applying shear- 
ing forces to the deflocculated aqueous sus- 
pension of the kaolinitic clay at a solids 
content in the range of from 40 to 80% by 
weight such that the work done on the 
kaolinitic clay is at least 60 horsepower 
hours per ton of clay, and centrifuging the 
resulting material, after dilution to a solids 
content in the range 10% to 20% by weight, 
to separate a montmorillonite-rich fraction 
from the kaolinite. 

We have now discovered that bv shearing 
a deflocculation suspension of a" kaolinitic 
clay, montmorillonite particles can be sep- 
arated from each other and from the kaoli- 
nite particles. If the sheared suspension is 
then diluted to a solids content in the range 
19% to 20% by weight and centrifuged a 
high yield of nearly pure montmorillonite 
can be separated in the supernatant suspen- 
sion. 

The solids content at which the defloccu- 
lated aqueous suspension of a kaolinitic clay 
is subjected to the shearing forces is found 
to be dependent upon inter alia the amount 
of montmorillonite present in the kaolinitic 
clay being treated. The larger the amount 
of montmorillonite present in the kaolinitic 
clay the lower the limits of the range of 
solids content which can be employed. For 
example, in the case of a kaolinitic clay 
containing 10% by weight of montmorillo- 
nite it is found to be impracticable to 
separate at solids contents higher than 70% 
by weight and lower than 40% by weight. 
On the other hand, in the case of a kaolinitic 
clay containing up to 4% by weight of 
montmorillonite, it is found to be impractic- 
able to operate at solids contents higher 
than 80% by weight and lower than 55% 
by weight. 

For substantially complete extraction of 
the montmorillonite the work done on the 
aqueous clay suspension generally needs to 
be of the order of 100 horsepower hours 
per ton of clay. The work done on the 
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clay can be reduced at the cost of a reduc- 
tion in the amount of rnontmorillonite ex- 
tracted. The amount of work done on the 
aqueous clay suspension is at least 60 horse- 
5 power hours per ton of clay. 

For a better understanding of the inven- 
tion and to show how the same may be 
carried into effect, reference will now be 
made, by way of example to Figure 1 of 
10 the accompanying drawings which shows 
schematically a plant suitable for carrying 
out the process of the invention. 

Referring to Figure 1 of the acompany- 
ing drawing, a deflocculated, aqueous sus- 
15 pension of a kaolinitic Clay A, which may 
be, for example, china clay or ball clay, 
having a solids content in the range of from 
40 to 80% by weight is introduced into a 
( mixer 1 where it is subjected to high in- 
20 tensity shearing forces. The mixer 1 in- 
cludes an impeller 2 which is of the bar- 
turbine type and is driven by an electric 
motor 3 via a belt drive 4. After the re- 
quired amount of work has been done on 
25 the clay suspension, a valve 5 is opened 
and the dispersed suspension is run through 
a conduit II into a tank 6 provided with 
a stirrer 10. Suffiicent water B is added 
to the suspension in tank 6 to reduce the 
30 solids content thereof to a value in the 
range 10 to 20% by weight. The diluted 
suspension is then fed through a conduit 
12 to a centrifuge 7 which separates a fine 
montrnorillonite-rich fraction from the larger 
35 kaolinite particles. The centrifuge 7 is a 
continuous centrifuge containing frusto- 
conical discs X, which increase the surface 
area available for separation, and provided 
with nozzles 9, through which the coarse 
40 fraction comprising substantially pure 
kaolinite D is ejected. The montmorilion ite- 
rich fraction is ejected at C Cenlrifuges of 
this type are manufactured by the "Alfa 
Laval" Company. 
45 r The har turbine mixer 1 can be replaced 
by, for example, a colloid mil], a mill of 
the slotted rotor and" stator type, e.g. the 
■ Kady Mill, a serrated disc turbine mill or 
; a kneader, e.g. of the "sigma" blade type. 
50* The separation of the fine montmorillonite- 
rich fraction from the larger kaolinite par- 
ticles can be performed in a batch process 
by means of, for example, a solid bowl 
centrifuge provided with means for skim- 
55 ming off the supernatant layer containing the 
bulk of the rnontmorillonite. Tt should be 
noted that it is not practicable to perform 
the separation by gravitational sedimentation 
processes as the length of time necessary for 
60 a substantially complete separation of the 
rnontmorillonite particles from the finest 
kaolinite particles would be prohibitive. 

The invention is further illustrated by 
the following Example. 



Example , 65 

Samples of a suspension of a kaolinitic 
clay at a solids content of 70% by weight 
and deflocculated with 0.3% by weight, 
based on the weight of the clay, of tetra- , 
sodium pyrophosphate, were each subjected 70 
to shearing forces.using-a bar turbine mixer. 
The kaolinitic clay contained "before treat- 
ment 3.6% by weight of rnontmorillonite 
and comprised 80% w by weight of particles 
finer than 2 microns. A different work 75 
input for each sample was selected. 

At the end of the period of mixing in the 
bar turbine mixer each suspension was im- 
mediately diluted to 15% by weight solids 
content and centrifuged in a 20 inch dia- 80 
meter solid bowl cenlrifuge running at 2000 
rpm. After 30 minutes in the centrifuge the 
bulk of the clay had formed a firm deposit 
on the wall of the bow] while very fine 
particles remained in suspension in the 85 
supernatant water layer. The water layer 
containing the very fine particles was re- 
moved by a skimmer pipe. The surface of 
the clay deposit was washed with clean water 
and the centrifuge was run for a further 90 
period of 30 minutes. The supernatant layer 
was again skimmed out of the centrifuge 
bowl. 

Analysis of the fine fractions by X-ray 
diffraction and methylene blue adsorption 95 
showed that they consisted of about 95% 
by weight rnontmorillonite. Analysis of 
each of the clay suspensions treated by the 
process showed how much rnontmorillonite 
had been extracted. Figure 2 of the accom- 100 
panying drawings shows the percentage P 
of rnontmorillonite extracted, based on the 
total amount of clay treated, as a function 
of the work W done on the kaolinitic clay 
prior to centrifuging in horsepower hours 105 
per ton of clay. It can be seen that, having 
regard to the total 3.6% by weight of rnont- 
morillonite present in the clay, about 2.4% 
by weight could be removed when using the 
process" of the present invention whereas 110 
only about 0.5% by weight could be re- 
moved by simple centrifuging. 

The improvement which can be obtained 
in the viscosity of a paper coating composi- 
tion when there is employed a kaolinitic 115 
clay which has been treated by means of 
the process of the present invention to re- 
move mnntmorillonite therefrom is shown 
by the following test: 

Three samples of paper coating composi- 120 
tions were prepared. The first sample was 
prepared using as pigment a coating clay 
which had been treated in the manner des- 
cribed in the foregoing Example so as to 
remove most of the rnontmorillonite there- 125 
from; the second sample was prepared using 
as pigment a clay from which no rnontmorillo- 
nite had been removed; and the third sample 
was prepared using as pigment a clay which 



had been centrifuged only. In each sample 
of paper coating composition, the adhesive 
used consisted of 10 parts by weight of 
"VISCOSOL" 310 slarch and 4 parts by 
5 weight of Dow 636 latex emulsion for each 
100 parts by weight of clay pigment. (The 
word "VISCOSOL" is a Trade Mark). The 
total solids content of each of the paper 
coating compositions was 60%. The vis- 
10 cositics of the three coating compositions, 
measured on a Brookfield viscometer at 
50 °C and 100 rpm were: 
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First sample 
Second sample 
Third sample 



1,100 ap. 
7,500 c.p. 
4,400 c.p. 



WHAT WE CLAIM IS; — 

1. A process for removing montraoriUo- 
nite from a kaolinilic clay, which comprises 
deflocculating an aqueous suspension of a 

20 kaolinitic clay containing raontmorillonite 
as impurity, applying shearing forces to the 
dellocculatcd suspension of the kaolinitic 
clay at a solids content in the range of 
from 40 to 80% by weight such tha°t the 

25 work done on the kaolinitic clay is at least 
60 horsepower hours per ton of clay, and 
centrifuging the resulting material, after 
dilution to a solids content in the range 10 
J° 20 % by weight, to separate a montmoril- 

30 lonite-rich fraction from the kaolinite. 

2. A process acco rd ing to Claim 1 , 
wherein the shearing forces applied to the 



clay are such that the work done on the 
clay is at least 100 horsepower hours per 
ton of clay. 35 

3. A process according to Claim 1 or 2, 
wherein the kaolinitic clay contains up to 
4% by weight of montmorillonite and 
wherein the deflocculated aqueous suspen- 
sion of the kaolinitic clay is subjected to 40 
the shearing forces at a solids content of not 
less than 55% by weight. 

4. A process according to Claim 1 or 2 t 
wherein the kaolinitic clay contains up to 
10% by weight of raontmorillonite and 45 
wherein the deflocculated aqueous suspen- 
sion of the kaolinitic clay is subjected to 

the shearing forces at a solids content not 
greater than 70% by weight. 

5. A process for removing montmorfl- 50 
lomte from a kaolinitic clay, substantially 

as hereinbefore described with reference to 
Figure 1 of the accompanying drawings. 

6. A process according to Claim 1 for 
removing montmorillonite from a kaolinitic 55 
clay, substantially as described in the fore- 
going Example. 

7. A kaolinitic clay whenever treated by 
the process claimed in any one of Claims 1 

to 6. 60 

HASELTTNE, LAKE & CO., 
Chartered Patent Agents. 
28 Southampton Buildings, 
Chancery Lane, 
London, W.C.2. 
Agents for the Applicants. 
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